An analysis of cost per admission in long-term state government psychiatric hospitals. by MacLeod, Leslie N. H.
University of Massachusetts Amherst
ScholarWorks@UMass Amherst
Doctoral Dissertations 1896 - February 2014
1-1-1984
An analysis of cost per admission in long-term state
government psychiatric hospitals.
Leslie N. H. MacLeod
University of Massachusetts Amherst
Follow this and additional works at: https://scholarworks.umass.edu/dissertations_1
This Open Access Dissertation is brought to you for free and open access by ScholarWorks@UMass Amherst. It has been accepted for inclusion in
Doctoral Dissertations 1896 - February 2014 by an authorized administrator of ScholarWorks@UMass Amherst. For more information, please contact
scholarworks@library.umass.edu.
Recommended Citation
MacLeod, Leslie N. H., "An analysis of cost per admission in long-term state government psychiatric hospitals." (1984). Doctoral
Dissertations 1896 - February 2014. 3958.
https://scholarworks.umass.edu/dissertations_1/3958

AN ANALYSIS OF COST PER ADMISSION IN 
LONG-TERM STATE GOVERNMENT PSYCHIATRIC HOSPITALS 
A Dissertation Presented 
By 
Leslie N. H. MacLeod 
Submitted to the Graduate School of the 
University of Massachusetts in partial fulfillment 
of the requirements for the degree of 
DOCTOR OF EDUCATION 
May 1984 
School of Education 
Leslie n. H. MacLeod 
AN ANALYSIS OF COST PER ADMISSION IN 
LONG-TERM STATE GOVERNMENT PSYCHIATRIC HOSPITALS 
A Dissertation Presented 
By 
Leslie N. H. MacLeod 
Approved as to style and content by: 
TABLE OF CONTENTS 
Page 
ACKNOWLEDGMENTS . v 
ABSTRACT  vi 
LIST OF TABLES  viii 
CHAPTER 
I. INTRODUCTION 
Statement of the Problem . 1 
Significance of the Study  3 
Research Questions . 4 
Historical Perspective  5 
State Psychiatric Hospital Profile . . 12 
II. LITERATURE REVIEW . 24 
III. DESIGN AND METHODOLOGY. 32 
IV. FINDINGS 
Results. 40 
Discussion of Results . 49 
Summary. 68 
APPENDICES. 75 
BIBLIOGRAPHY . 72 
IV 
ACKNOWLEDGMENTS 
The author wishes to acknowledge several individuals 
who helped considerably in bringing this work to fruition. 
In particular I would like to thank my Committee members, 
Professor Bailey Jackson, Professor Gene Orro and Professor 
Robert Robertson who provided continuing support and guidance. 
I would also like to thank Ms. Trina Hosmer, statis¬ 
tician at the graduate research center, for her assistance 
in designing this study, and Professor Philip Jacobs for 
his guidance in areas related to this work. 
A special note of appreciation is directed to my family; 
to my wife Nancy who was supportive and understanding of the 
time required to complete this work, and to my three sons, 
Todd, Chris, and Scotty, who were equally understanding of 
their father's time constraints. 
And, lastly, a memorial recognition of Dr. Lee Macht, 
Professor of Psychiatry at Harvard Medical School, and 
Professor Doug Forsyth who was my original faculty advisor 
at the University of Massachusetts. Both of these men died 
unexpectedly during the time this work was being completed. 
Their personal guidance and efforts in assisting me with 
this study will always be remembered. 
v 
ABSTRACT 
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With the serious and widespread problems experienced 
during the deinstitutionalization of mental health pa¬ 
tients from state psychiatric hospitals during the past 
two decades has come a renewed interest in the future 
role of the state-operated psychiatric hospitals. Much of 
this interest has been economically motivated and it is 
becoming increasingly clear that cost considerations will 
play an important role in the resolution of existing 
problems and the development of alternative systems. 
Currently little is known about cost factors which 
are associated with state psychiatric hospitals. This 
research explores the relationships of several major in¬ 
dependent variables with the cost per admission experi¬ 
enced by these hospitals. It is intended to stimulate 
vi 
vii 
further interest and research which hopefully will assist 
mental health planners and policy makers in the critical 
task of improving both the efficiency and effectiveness 
of our current mental health delivery system. 
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CHAPTER I 
INTRODUCTION 
St atement of the Problem 
During the past thirty years there has been a con¬ 
certed effort throughout the country to close and/or re¬ 
duce the size of inpatient psychiatric hospitals (10, 61, 
85). Part of this effort has been economically motivated 
with an objective of reducing the costs associated with 
the long-term care of psychiatric patients (31, 57). 
There are now serious questions as to whether these efforts 
have accomplished their economic objectives (35, 47, 52, 
76). It is further recognized that the costs of psychi- 
actric hospitals are not well understood and have received 
less than adequate attention in terms of providing useful 
information to health care planners and mental health pro¬ 
fessionals (63:371). 
This dissertation concerns itself with the cost of 
caring for long-term psychiatric patients. The problem 
studied is: 
What factors are associated with variations 
in the operating costs of psychiatric hos¬ 
pitals, and how significant are these factors 
in helping to explain cost behavior? What are 
their possible implications for the future plan¬ 
ning of psychiatric services, and how might 
information regarding cost factors be construc¬ 
tively utilized? 
1 
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It is important to note at this early juncture that 
the term deinstitutionalization, which will be used fre¬ 
quently during the course of this study, has had a number 
of different and varied interpretations. In its most 
general sense, deinstitutionalization refers to a process 
involving, first, the avoidance of remote settings for the 
care of the mentally ill, including the prevention of both 
unnecessary admission to and retention in institutions (35) 
and, second, the concurrent expansion of community-based 
services for the treatment of the mentally ill (85:599). 
The broad scope of this definition is beyond the focus 
of this study. However it is included here to illustrate 
the comprehensiveness of the term when used in a conceptual 
context. Explicit in this broader definition is the devel¬ 
opment of community-based alternatives for the patients who 
would otherwise be cared for in psychiatric institutions. 
As a working definition for this study a more prag¬ 
matic and less contingent revision of this term is more 
relevant and thus appropriate. Simply stated, deinstitu¬ 
tionalization will mean, "the discharging of patients from 
state mental hospitals to community support services 
(31:88). 
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Significance of the Study 
Our current mental health system has recently under¬ 
gone a number of significant changes. Deinstitutional¬ 
ization has been a major part of this change process, and 
currently it is the subject of widespread debate and criti¬ 
cal analysis (25, 47, 76, 85). The whole spectrum of 
mental health services is being carefully reviewed and 
further changes are expected to occur. In arriving at a 
definitive evaluation of either inpatient or community- 
based mental health services, it will no doubt be essen¬ 
tial that underlying economic considerations be identified 
and understood (47:215). The clinical implications of 
these alternative modes of care are presently being studied 
from a number of important perspectives (16, 25, 34, 36). 
It has been only recently that the economic aspects have 
received similar attention (24, 58, 59, 69, 78, 83). In 
order to approach an optimum theoretical configuration for 
the delivery of comprehensive mental health services, both 
the clinical and the economic issues will need to be con¬ 
sidered, if future practical applications are to be eco¬ 
nomically viable as well as therapeutically effective. 
This dissertation addresses a part of the economic 
issue, namely, it explores in detail the major elements 
which determine and influence the costs of operating long¬ 
term state government psychiatric hospitals. Once these 
4 
factors are better understood, mental health planners as 
well as policy makers will be in a more informed position 
to make constructive changes in the way in which these 
services are currently delivered. It will hopefully en¬ 
hance and complement the knowledge obtained in other re¬ 
lated areas, and provoke still further interest in contin¬ 
uously broadening our understanding of the complex issues 
now facing us in the field of mental health. 
Research Questions 
Based upon research previously undertaken in the area 
of short-term acute general hospitals, similar analytical 
techniques will be applied to cost related data which have 
been compiled from institutions which are classified as 
long-term psychiatric hospitals. For various reasons 
which will be described later in this study, it is ex¬ 
pected that major cost factors behave differently in psy¬ 
chiatric facilities than has been observed in short-term 
general hospitals. These differences, if encountered, 
will be described and discussed in detail. The specific 
research question which will be addressed is as follows: 
1. With regard to average cost per 
admission in long-term state psy¬ 
chiatric hospitals, to what extent 
are the following variables associ¬ 
ated with changes in cost? 
5 
- Length of patient stay 
- Employee wage 
- Hospital size 
- Occupancy 
- Staff size 
- Graduate medical programs 
- Medical school affiliation 
From this research question it is expected that a 
number of important inferences can be derived such as 
whether or not larger hospitals tend to be more econom¬ 
ical than smaller ones; whether or not low occupancy 
appreciably affects operating costs; to what extent aver¬ 
age length of hospital stay influences operating costs. 
Since all of these variables come into play in some re¬ 
spect in the operation of psychiatric facilities, a better 
understanding of how they impact on hospital costs will 
enhance the potential for more informed decisions relative 
to the future allocation of scarce mental health resources. 
Historical Perspective 
Prior to 1950, the vast majority of public psychiatric 
services were provided by long-term state operated psychi¬ 
atric hospitals (10:256). Often understaffed, ill equipped 
and underfinanced (10, 25, 76, 79), these facilities cared 
for our nation's sickest psychiatric patients who, more 
often than not, were disproportionately representative of 
6 
the minority and low income segments of our population 
(59:370). The services provided were frequently more 
custodial in nature than therapeutic (10), and conditions 
as a whole were considered to be markedly sub-standard 
and in the opinion of some, antitherapeutic (25, 47, 63, 
82). Prevailing conditions were so counter to modern 
psychiatric thinking that when the opportunity arose, 
there was a widespread national rush to eliminate these 
large and costly facilities through an ongoing process of 
deinstitutionalization. 
The opportunities for large-scale deinstitutional¬ 
ization came about primarily as a result of the following 
developments: 
1) the development and use of newer psycho- 
pharmacological agents in controlling 
symptomatology (10, 25, 36, 85). 
2) an emergence in psychiatric opinion that 
it was better to treat the mentally ill 
nearer to their families, jobs and 
communities (19, 46, 47). 
3) mounting legal, judicial and legislative 
pressures in the area of human rights 
which scrutinized the circumstances under 
which mental patients were treated 
(10, 36, 76). 
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4) major shifts in funding opportunities 
under Medicare, Medicaid, and Supple¬ 
mental Security Income that allowed 
states to shift the fiscal burden of 
the mentally ill to Federal auspicies 
if they moved patients out of state 
hospitals (31, 52). 
In 1955 there were approximately 560,000 patients in 
state and county psychiatric hospitals. During this same 
time, discharges numbered about 125,000. Ten years later, 
the inpatient census dropped to 475,000 while the number 
of discharges increased to over 280,000. By 1974 there 
were just over 215,000 inpatients and 389,000 discharges. 
Currently it is estimated that the number of psychiatric 
inpatients is less than 140,000, representing a decrease 
of about 75 percent from the 1955 figure (31:88). 
This exodus of psychiatric patients from mental hos¬ 
pitals back into community settings has given rise to 
widespread debate, public criticism and a rethinking of 
mental health policy and the future role of psychiatric 
hospitals (35, 85). 
Initially it was expected that large psychiatric 
hospitals would be eliminated altogether (10:256). The 
literature is replete with criticism of both the clinical 
(13, 25, 31) and non-clinical (10, 76, 79) aspects of 
these institutions and thus little consideration was given 
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to restructuring their roles or challenging the many 
assumptions regarding economic inefficiencies. Attention 
was firmly focused on getting patients out of the hos¬ 
pitals as quickly as possible and discouraging admissions 
through community-based alternatives (25:519). 
The means for accomplishing this was theoretically 
quite simple. The new community-based mental health 
system would consist of several distinct but highly inte¬ 
grated levels of care. Level 1 would be established in 
the neighborhood and offer a comprehensive set of services 
including prevention, detection and early treatment, as 
well as aftercare services for formerly institutionalized 
patients who had been released back into the community. 
Level 2 would be centered on the community hospital or the 
regional mental health center. Services here would include 
emergency, outpatient, and short-term hospitalization. 
Level 3 would consist of extended-care of up to one year 
and would be provided through a local catchment-area fa¬ 
cility. And finally Level 4 would address those patients 
who require longer periods of treatment and whose con¬ 
ditions are of a chronic nature. Many of these patients 
would be placed in nursing homes, halfway houses, cooper¬ 
ative apartments and alike (57, 79). 
While each state program had its own unique aspects, 
basically all of the programs followed a stepwise phasing 
Implicit in virtually all of these programs 
of services. 
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was need for effective linkages, adequate staffing and 
appropriate funding. As it turned out, relatively few 
of the programs were able to accomplish what they had 
originally intended (47, 63, 85). 
There is now general agreement that the lack of ad¬ 
equate planning was a major contributor to the many prob¬ 
lems encountered during the deinstitutionalization move¬ 
ment (10, 47, 76, 85). Many released patients were simply 
"shifted" to other institutionalized settings such as 
nursing homes, boarding houses, penal institutions and 
other facilities, where treatment and rehabilitation were 
essentially nonexistent (51, 52, 77, 85). The general 
public expressed strong concern about having deinstitu¬ 
tionalized patients in their communities (10, 13, 35), 
and many patients themselves were frightened and anxious 
about the sudden loss of the protected environments in 
which they had lived (8:13). Even more disturbing was 
the apparent reluctance on the part of community-based 
mental workers to provide ongoing care to the chronically 
mentally ill (10, 42, 52). Failure of the community- 
based mental health programs to adequately care for this 
segment of the deinstitutionalized population has been 
particularly concerning since it has often been claimed 
that many of these patients are worse off situationally 
than they were before (31, 35, 47). 
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On top of all these shortcomings was the growing real¬ 
ization that community-based care might in fact be more ex¬ 
pensive than the institutionalized system and thus dis¬ 
credit the initial assumption of cost savings (13, 47, 52). 
Indeed what was emerging was a significant growth in 
"latent demand" which was far beyond anticipation. Once 
community-based services were in place a great many users 
were people who would not otherwise have used the mental 
health system had it not been decentralized. The marked 
increase in service demand added substantially to the pre¬ 
dicted program costs and frequently placed an unreasonable 
burden on available staff (47, 85). Since many of the new 
users were less ill, easier to work with and had more opti¬ 
mistic treatment potential, the chronic deinstitutionalized 
patient became even less desirable in terms of service 
preference (10, 31, 52). 
It soon became clear that release from a state hos¬ 
pital into the community was not an indication that the 
patient had been cured (12, 25). In the absence of after¬ 
care, which was too often the case, patient conditions 
deteriorated to the point where they had to be readmitted 
to the state hospitals (13, 47). A sort of "revolving 
door" thus developed which led people to question the 
practical merits of early release programs (13, 34, 85). 
Public expectations about deinstitutionalization were 
based in the belief that the released patients would have 
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attained a level in their treatment process whereby they 
could be reintegrated into the community without a great 
deal of disruption. While few communities were indeed able 
to accomplish this, they were much more the exception than 
the rule. Hospital closures were thus far fewer than pre¬ 
dicted (10, 35). 
Too many problems had emerged with the community-based 
system. They were not simply problems of inadequate fund¬ 
ing or even community acceptance. They were, and still are, 
a complex array of interrelated issues which will require 
more extensive investigation, research and rethinking 
before we can expect to achieve an effective and lasting 
solution (10, 85). 
The state-operated psychiatric hospital continues to 
occupy a pivotal position in the mental health delivery 
system (35:1139). There is now growing opinion that this 
will continue in one form or another as new systems emerge 
and are tested (84). It is also clear that there is still 
much to be learned about the practical economics of long¬ 
term residential care since this too will likely play an 
essential role in determining the feasibility of future 
options (47). As one noted authority has remarked, the 
mental health delivery system cannot be formulated without 
first resolving the state hospital issue (76:603). 
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Opinions in this regard currently range from out¬ 
right closure (63, 79), to down-sizing the facilities 
(10, 76), to reshaping existing hospital services as a 
necessary and vital link in a broader network of mental 
health services (31, 62). With the passage of time, it 
appears more and more likely that the state hospital will 
in fact assume a new and important role in resolving 
current system deficiencies and developing improved 
methodologies which can respond effectively to future 
service demands (84). 
State Psychiatric Hospital Profile 
During the past several decades there has been a 
marked trend toward larger and more complex short-term 
general hospitals (5). In 1950, for instance, voluntary 
short-term general hospital averaged only 116 beds, while 
in 1978 this average had increased to 204 beds, or by some 
76 percent. 
In the area of mental health, however, just the oppo¬ 
site trend can be observed. During this same period from 
1950 through 1978, the average size of nonfederal psychi¬ 
atric institutions fell from 1,163 to 447 beds, or a de¬ 
crease of approximately 62 percent. This trend is also 
expected to continue, but for substantially different 
reasons. 
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For the short-term hospital sector explanations such 
as increased specialization, accelerating technology, and 
more intensive staffing requirements are generally offered 
as reasons for the increase in hospital size. These as 
well as other related elements have long been the subject 
of organizational (33) and economic research (39). 
In the field of mental health, the deinstitutional¬ 
ization movement has been singled out as being by far the 
most significant factor associated with the abrupt re¬ 
duction in the average size of psychiatric hospitals (31, 
75). However, on this subject, there has been noticeably 
less research which either supports or refutes the under¬ 
lying rationale for this continuing national trend. 
Psychiatric hospitals themselves comprise a signifi¬ 
cant proportion of available hospital beds. In 1979, for 
instance, some 232,344 or 81 percent of the long-term hos¬ 
pital beds were classified as being in this category 
(Table 1). Of the total hospital beds available, includ¬ 
ing short-term acute care hospitals, 283,840 beds or just 
20 percent were in psychiatric facilities. 
When considering patients who were actually hospital¬ 
ized the figures are similarly significant, with 205,438 
or about one-fifth of the 1,043,450 total average hospital 
census being comprised of psychiatric patients. On the 
other hand, only about seven percent of the nearly $80 
billions of dollars expended on hospital care was directed 
14 
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towards the daily operation and maintenance of these hos¬ 
pitals. 
Also of particular note is the distribution of beds 
within both the short-term and long-term hospital catego¬ 
ries. Only 171 of the 6,419 hospitals listed as short¬ 
term are psychiatric hospitals, whereas 380 or 67 percent 
of the long-term hospitals provide care specifically for 
the mentally ill. Of the total 6,988 hospitals throughout 
the country, approximately eight percent are psychiatric 
hospitals. 
Another related observation is the marked difference 
between private and state-operated psychiatric hospitals. 
This occurs with respect to both the long-term and short¬ 
term facilities as can be seen in Table 2. The majority 
of long-term psychiatric hospitals are state-operated. 
Some 248 of the 380 long-term psychiatric hospitals come 
under various state auspices. This amounts to 65 percent 
of the hospitals, and more than 83 percent of the available 
hospital beds. Likewise, some 72 percent of all long-term 
psychiatric admissions are to state-operated hospitals, and 
almost 84 percent of psychiatric patients who are currently 
hospitalized are confined to state mental health facilities. 
From a financial perspective, three out of every four 
dollars of expenditure by long-term psychiatric hospitals 
are expended through various state budgetary appropriations 
which for the most part are made possible through state 
1
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tax revenues. 
Almost since their inception, state-operated psychi¬ 
atric hospitals have failed to attain a favorable reputa- 
tion within the medical community. They were frequently 
considered to be understaffed, underfinanced and over- 
utilized in terms of prevailing hospitalization standards. 
A disproportionate share of their medical staffs were for¬ 
eign trained and this coupled with the common practice of 
isolating the facilities far from the mainstream of commu¬ 
nity activities led to what was generally considered to be 
a double standard of care. 
The private psychiatric hospitals catered to a more 
affluent patient population within a smaller and more pro¬ 
fessionally recognized clinical environment. The state- 
operated psychiatric alternative was much larger in size 
with less personalized care, and far more patients from 
low income and minority ethnic groups. 
As can be seen from the distribution of state and 
private long-term psychiatric hospitals (Table 3), a far 
greater percentage (81.1 vs. 4.0) of state hospitals ex¬ 
ceed 300 beds than do the private hospitals. The private 
hospitals clearly tend to be smaller in size with more 
than half of them numbering less than 100 beds. The state 
hospitals which are larger than 500 beds comprise just 
under 64 percent of the total number of state psychiatric 
hospitals. The chi square statistic for this difference 
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in size distribution is both large and highly significant 
(Table 4). 
The trend towards larger state-operated psychiatric 
facilities is not confined to long-term hospitals. From 
Table 5 it can be observed that size differences between 
state and private hospitals also exist in short-term psy¬ 
chiatric institutions. Nearly 70 percent of the state 
short-term hospitals exceed 100 beds, whereas just over 
84 percent of the private hospitals fall below this fig¬ 
ure. Almost 40 percent of the state hospitals are larger 
than 200 beds while only 3 percent of the private facil¬ 
ities are this large. The statistical difference for this 
distribution is also highly significant. 
In summary, the following points warrant particular 
emphasis and will be further enlarged upon in the course 
of this research. 
1. The average size of psychiatric hospitals has 
fallen 62 percent between 1950 and 1978, from 
1,163 beds to 447 beds. The opposite trend 
has occurred with non-psychiatric hospitals. 
2. Psychiatric hospitals account for over 20 
percent of all available hospital beds. 
3. One out of every five hospitalized patients 
is in a psychiatric facility. 
4. The vast majority of psychiatric hospitals 
(70 percent) are long-term hospitals. 
The vast majority of long-term psychiatric 
hospital beds (84 percent) are in state- 
operated facilities. 
State-operated psychiatric hospitals tend 
to be much larger in size than private 
psychiatric hospitals. 
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CHAPTER II 
LITERATURE REVIEW 
The relationship of hospital costs to other variables 
has long been the subject of scientific inquiry (39). To 
date these studies have been almost exclusively concerned 
with the cost behavior of the short-term general hospital 
sector with scant attention paid to other types of health 
care facilities. Both the results and methodologies of 
such research have varied widely (18, 20, 43), with some 
studies differing as to the degree of strength of their 
conclusions (11, 28, 43) and others disagreeing on basic 
inferences and conclusions (17, 93). 
For the most part there have been two major types of 
research methods used to explain hospital cost behavior. 
One approach has been essentially longitudinal, where the 
cost behavior of one or more hospitals is observed over an 
extended period of several years. Changes in cost are then 
analyzed as they relate or do not relate to other study 
variables. If all inputs are increased at a given rate and 
output increases proportionately, returns to scale are con¬ 
sidered constant. If output is observed to increase at a 
lower rate than inputs, decreasing returns to scale occur. 
If output exceeds the rate of input, increasing returns to 
scale are likely to exist. In the latter two instances and 
in particular, in the last instance, careful attention is 
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directed towards the degree of association as well as to¬ 
wards changes in the association when several independent 
variables are used. One of the major difficulties experi¬ 
enced in this type of analysis is allowing for the rapid 
technological changes which have been common to the health 
care field in most of its clinical disciplines. Thus when 
observing a single institution over an extended period of 
time, output changes are affected to some degree by both 
changes in technology and changes in input variables. 
The other major approach (cross-sectional analysis) 
has been to select a particular time period and observe the 
cost behavior of a large number of hospitals in hopes of 
identifying similar relationships with selected independent 
variables which occur consistently across all of the hos¬ 
pitals. The relationships once identified are then des¬ 
cribed in quantitative terms with inferences being drawn 
as to a variety of practical as well as theoretical issues. 
Here again the degree of strength of the association is an 
important consideration as is the issue of partial correla¬ 
tion which may be occurring between variables, depending 
upon a number of statistical factors including the order in 
which the variables are entered into the regression. More 
will be said on this subject in the methodology and results 
sections of this study. 
In conjunction with many of these research efforts, 
the interrelationships of variables other than cost have 
26 
also been explored. Primary among these have been hospital 
size, average length of stay, personnel or staffing inten¬ 
sity, various service complexity factors and a wide variety 
of measurements which attempt to account for possible dif¬ 
ferences in quality. To date, the most elusive of these 
have been attempts at measuring quality differences. For 
one reason or another researchers have found this variable 
extremely difficult to quantify in a manner which can with¬ 
stand close critical review. 
In an attempt to provide some control for this factor 
one noted study (11) divided hospital data into forty 
groups, with each group being comprised of hospitals which 
offered similar or nearly similar services. Using average 
cost per patient day as the dependent variable and patient 
days as the independent variable Berry noted that in 
thirty-six of the forty groups the correlation coefficients 
were negative, thereby implying the existence of economies 
of scale. In twenty-six of the groups the negative rela¬ 
tionships were statistically significant. 
Berry did note, however, that while hospitals were 
grouped according to services provided, no allowances were 
made for volume differences. Thus while all of the hos¬ 
pitals in one particular group may have provided obstet¬ 
rical services for example, some hospitals may have experi¬ 
enced a low volume of service while others may have been 
substantially higher. In this instance some of the volume 
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difference would show up as increased patient days, but 
other cost variations such as those related to the obstet¬ 
rical suite, surgical supplies, etc., would not be accu¬ 
rately reflected. This is similarly true for other related 
service areas such as physical therapy, social services, 
E.K.G. s and alike. The procedure of hospital groupings 
while controlling for service similarities, allows no ad¬ 
justment for volume differences. 
A similar study which was published about the same 
time (14) controlled for regional wage differences in cal¬ 
culating total cost which was used as the dependent vari¬ 
able. Service differences were addressed by adjusting hos¬ 
pital scale according to the presence or absence of house 
staff training programs, nursing education, medical school 
affiliation, outpatient services, and a number of other 
activity indicators. The cost curve derived from the re¬ 
ported data indicated a U-shaped curve with a minimum point 
at 190 beds. All of the 3147 hospitals used in this study 
were short-term general hospitals registered with the Amer¬ 
ican Hospital Association. The U-shaped curve indicated 
that costs fell as hospital size increased, but began to 
rise again in the much larger hospitals. 
In another study of twenty-three hospitals in New York 
(17), patient days were weighed by the average cost of an¬ 
cillary services. Included among these were operations, 
deliveries, laboratory tests, X-ray examinations, outpatient 
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visits, and a host of other patient related services. 
Using total cost as the dependent variable the study re¬ 
sults indicated a U-shaped average cost curve with a min¬ 
imum point of just under 300 beds. 
In a later study by the same researcher (18), an al¬ 
ternative approach to service standardization was utilized. 
Accreditation status and medical school affiliation were 
used as quality indicators. Again the cost curves appeared 
to be U-shaped with economies of scale occurring over a 
wide range of hospital output. 
Markedly different results were obtained in a study of 
seventy-two general hospitals in Massachusetts (43). Here 
the average cost curve was an inverted U with maximum costs 
occurring at about the 150 bed level using 1958-59 data and 
at the 190 bed level using 1962-63 data. In both instances 
it was concluded that higher average costs were experienced 
in the middle range of hospital output. It was therefore 
argued that it was within the 150 to 200 bed range that 
hospitals tended to provide a greater number of services 
that was possible under high efficiency requirements. It 
would thus be assumed that many of the service resources 
were being underutilized. 
Another study (30) supported the hypothesis that hos¬ 
pital average cost curves were L-shaped. Using two groups 
of hospitals which were divided according to size and ser¬ 
vice mix, the author found that while economies of scale 
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appeared to exist among smaller hospitals, larger hospitals 
exhibited constant return to scale at the higher end of the 
output range. These results would seem to indicate that 
economies exist only up to the point where underutilization 
of service areas is equalized. Beyond that point size dif¬ 
ferences are inconsequential in terms of reducing average 
output costs. 
Another major research project (93) utilized 1971 data 
which was obtained from 176 acute care hospitals in Cali¬ 
fornia. This study emphasized that failure to account for 
the scope of service and patient mix within each hospital 
would likely lead to the erroneous conclusion that cost per 
admission is positively related to hospital size. 
A linear regression model was used which included cost 
per admission as the dependent variable and number of ad¬ 
missions, admissions per bed, service capability, and case 
mix as the independent variables. Careful attention was 
paid to accounting for differences in both service vari¬ 
ations and case mix. This was considered important in that 
each of the 176 hospitals in the study had unique service 
and case mix experience. 
The results of this study demonstrated that although 
there existed a positive simple correlation between unit 
cost and hospital size, statistical corrections for service 
capability and case mix negated the significance of this 
observed relationship. 
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A linear regression model was also used to measure 
variations in total hospital operating costs in Australia 
(20). These variations were expressed as a function of 
facilities costs, bed service costs, and patient treat¬ 
ment costs. Most notable among the author's findings 
were that fixed costs, on the average, represented less 
than one half of total operating costs, and that average 
costs per patient are very little affected by reductions 
in the length of patient stay. 
In most of the studies mentioned, patient days were 
used as the standard hospital output measure. In one in¬ 
stance however (26), the number of cases treated was used 
instead of patient days as the primary independent vari¬ 
able. This study involved some seventy-seven nonteaching 
hospitals in England and Wales ranging in size from 72 to 
1,064 beds. This approach incorporates social costs into 
the cost considerations in that it is possible to have 
higher hospital costs but lower social costs in instances 
where the costs per patient day are higher at one institu¬ 
tion, but average length of stay is sufficiently shorter to 
compensate for the daily costs. The result would be a 
higher cost per patient day, but a lower cost per patient 
st ay. 
The results of the study indicated a shallow U-shaped 
average cost curve with a minimum point at a scale of 310 
beds. A plausible explanation for this form of cost 
31 
behavior is that smaller hospitals tend to treat less com¬ 
plicated types of cases with shorter lengths of stay whereas 
the opposite would tend to be true for larger hospital fa¬ 
cilities. In addition, the larger facilities would tend to 
require more of the expensive technology and specialty per¬ 
sonnel which are necessary to treat the more complicated 
case mix of patients. 
With respect to psychiatric hospitals, no similar re¬ 
search has yet been reported. Cost-related issues in the 
field of mental health have only recently received much 
attention and most of these studies concern the cost dif¬ 
ferences between the various clinical treatment modalities, 
i.e., long-term treatment vs. short-term treatment, day care 
vs. residential care, etc. Cost variation studies are only 
beginning to emerge as an area of increased importance and 
research interest. 
While there is much to be learned from the earlier 
work involving acute care hospitals, the nature of psychi¬ 
atric institutions is sufficiently different so as to war¬ 
rant separate attention. The following chapters have been 
directed specifically towards this purpose. 
CHAPTER III 
DESIGN AND METHODOLOGY 
The data to be used in this analysis have been obtained 
from the 1978 edition of Hospital Statistics published by 
the American Hospital Association, and from the 1979 edition 
of the Guide to the Health Care Field, also published by the 
American Hospital Association. 
The guide issue is a widely recognized central refer¬ 
ence source for information on health care institutions, and 
is compiled annually through a comprehensive annual survey 
which is completed by all AHA-registered hospitals. Of the 
7,384 hospitals in the United States, 208 are not registered 
included in the survey data. Psychiatric hospitals ac¬ 
counted for 48 of the 208 non-registered hospitals. Over¬ 
all, 6,542 hospitals responded to the data survey which is 
approximately 91.2% of the total number of registered hos¬ 
pitals. 
In terms of data comparability, about 55% of the re¬ 
sponding hospitals used the twelve-month period ending 
September 30, 1977 as the reporting period. Slightly more 
than 25% reported for the year ending June 30, 1977; and 
the remaining hospitals used other twelve-month reporting 
periods which ended sometime during the 1977 calendar year. 
For the purposes of this study the differences in reporting 
periods are not considered to be an important limiting 
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factor. 
Data reported in the guide issue are grouped accord¬ 
ing to five major categories and eleven sub-categories 
which are listed in Appendix B. All of the items except 
the first three listed under classification codes are re¬ 
ported as actual numbers. The three sub-categories listed 
under classification codes are reported according to a 
code key. 
Each of the other sub-category headings is based on 
the American Hospital Association's Uniform Hospital Def- 
initions. 
Beds: Average number of beds, cribs, and pediatric 
bassinets regularly maintained (set up and 
staffed for use) for inpatients during the 
reporting period; also referred to as sta¬ 
tistical beds. Derived by adding up the 
total number of beds available each day 
during the hospital's reporting period and 
dividing by the total number of days in the 
reporting period. 
Admissions: Number of patients accepted for inpatient 
service during the reporting period; ex¬ 
cludes newborns. 
Census: Average number of inpatients receiving care 
each day during the reporting period; ex¬ 
cludes newborns. 
Occupancy: Ratio of average daily census to the aver¬ 
age number of beds maintained during the 
reporting period. 
Bassinets: Newborn infant bassinets set up and staffed 
for use at the end of the reporting period; 
not included in total beds. 
Births: Total number of infants born in the hospital 
during the reporting period. Does not include 
infants transferred from other institutions; 
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excluded from admission and discharge figures. 
Includes all expenses for the reporting period. 
Includes full-time equivalents of part-time 
personnel, but excludes medical and dental 
residents and other trainees. Full-time equiv¬ 
alents are calculated on the basis of two part- 
time persons equaling one full-time person. 
The guide issue lists data entries alphabetically by 
State, and within each State hospitals are listed by the 
city or town in which they are located. The data collection 
forms which were devised for this study (Appendix A) followed 
closely the headings presented in the guide issue. Each row 
represents the reported data from a single hospital with 
each column corresponding to one of the sub-categories 
listed in the guide issue. Bassinets and births are not 
listed on the data collection forms in that this information 
is not considered relevant to the research questions. 
Since all hospitals used in this study are state oper¬ 
ated long-term psychiatric hospitals, the control, service, 
and stay sub-categories are essentially constant and there¬ 
fore eliminated from further data entry. 
This approach offers a far greater standardization 
opportunity than has been available for similar research 
projects in the area of short-term general hospitals. In 
this case all of the recorded hospital data are fiom hos¬ 
pitals with the same type of control (state), service (psy¬ 
chiatric), and stay (long-term). 
With the studies involving short-term general hospitals 
Expense: 
Personnel: 
the type of control frequently included Federal, state, 
county and municipal hospitals as well as church-operated, 
proprietary and other forms of control classifications. 
It is thus understandable that many of the conclusions 
drawn from subsequent data analyses had to be substan¬ 
tially qualified because of the control variations. 
The service variable has been equally simplified in 
this study design in that there is not the wide differ¬ 
ences in types of services that are found in the short¬ 
term hospital sector. Each hospital in this study pro¬ 
vides one basis type of service -- long-term psychiatric 
care. 
Under a separate section listed as Approvals, the 
guide issue reports in coded format whether each listed 
hospital has a residency teaching program which is ap¬ 
proved by the American Medical Association. It also re¬ 
ports whether each listed hospital has a formal medical 
school affiliation. 
This information was utilized in order to establish 
two additional independent variables. The first dummy 
variable indicates the presence or absence of a residency 
teaching program, and the second dummy variable identifie 
those hospitals which have an established medical school 
affiliation. 
The remaining sub-categories are arrayed into sepa¬ 
rate fields and have been key punched onto eighty column 
36 
The card fields are ns follows: 
Content 
Hospital Identification Number 
Number of Hods 
Number of Admissions 
Average Daily Census 
Percent Occupancy 
Total Expenses 
Payroll Expenses 
Full-Time Equivalent Personnel 
Residency Teaching Program 
Medical School Affiliation 
Data have been entered on a total of 186 state operated 
long-term psychiatric hospitals which comprise all of the 
AHA-roglstored hospitals that are listed as supplying sur¬ 
vey information. 
From this initial data base, additional variables 
have been calculated as a means of standardizing several 
important measurements. In order to accomplish this the 
computer was first programmed to calculate total annual 
patient days Prom the average daily census entries. Once 
this item was calculated for each of the hospitals, the 
computer then generated the following additional variables: 
1. Expenso per admission ■ Total Expense/Admissions 
2. Expense per patient day ■ Total Expense/Patient 
Days 
data processing cards. 
(';i rd (’(»I iimn;; 
1-3 
6-9 
12 - 15 
18 - 21 
24 - 25 
28 - 32 
35 - 39 
42 - 45 
46 
47 
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3. Staff per census = Total Personnel/Daily Census 
4. Length of Stay = Patient Days/Admissions 
5. Average Wage = Payroll Expense/Personnel 
The completed data entries have been listed and arrayed 
at two separate intervals for edit and correction. The 
first listing was done for the original data alone and then 
a larger listing was printed which included the original 
data plus the computer-generated calculations. Residuals 
were also evaluated in order to determine the appropriate¬ 
ness of a linear model. 
From this final data a stepwise multiple regression 
program was run. This technique is used to examine the 
statistical relationship between two or more variables in 
order to predict the value of one variable from known or 
assumed values of the other variables. It can be used to 
reach conclusions concerning hypotheses about the relation¬ 
ship between two variables while controlling for other 
factors included in the analysis (54:228). 
The general functional relationship between the de¬ 
pendent variable y and a set of independent variables x^, 
x2 ...., xk is given by: y=f(x1,x2 ...., xk). In multiple 
linear regression, this functional relationship assumes the 
form: y.=bo + b1 + b2 x2 + bk xR + e± where the b's are 
the regression coefficients, the x's are the independent 
variables, y is the dependent variable and ei is the error 
term. Thus, in this study, the dependent variable (cost per 
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admission) is expressed as a linear combination of the in¬ 
dependent variables (length of stay, average wage, staff 
per census, bed size, occupancy, residency teaching pro¬ 
grams, and medical school affiliation). The error term 
represents the difference between the actual value of the 
dependent variable and the value which is predicted from 
the linear combination of the independent variables (54: 
285). 
The program also generates a coefficient of multiple 
p 
determination (R ) at each step which represents the 
strength or degree of association between variables. A 
value of zero indicates that none of the sums of squares 
is absorbed by the regression coefficients b^ to b^ (no 
association), while 1.0 indicates that all of the total 
sum of squares is absorbed by the regression coefficients 
(perfect association). This is generally expressed as a 
ratio: R2 = SS(Reg)/SS(Tot), or the ratio of the sum of 
squares due to the regression, to the total sum of squares. 
This is a second overall indicator of the extent to which 
multiple regression analysis explains variation in the de¬ 
pendent variable. 
Expense per admission was introduced as the major 
dependent variable. Bed size, staff per patient day, 
average length of stay, wage, and percent occupancy were 
used as independent variables. For a second program run 
the same independent variables were included; however, the 
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dependent variable was changed to expense per patient day. 
In this way the influence of the study independent vari¬ 
ables could be observed from the standpoint of both units 
of service, as measured by patient days, and episodes of 
service, or the number of patients admitted. It is ex¬ 
pected that this will give some indication as to the sensi¬ 
tivity of costs to patient turnover. It is known, for in¬ 
stance, that in short-term general hospitals, there are 
significant costs associated with the first few days of 
admissions. It is not known whether this is true in psy¬ 
chiatric hospitals. 
CHAPTER IV 
FINDINGS 
Results 
The null hypothesis which has been the subject of this 
research is expressed as follows: HQ: R2 = 0. If this hy¬ 
pothesis were to be accepted, there would be no significant 
multiple correlation between the independent variable (aver¬ 
age cost per admission) and the seven independent variables 
(bed size, length of stay, occupancy, staff per census, 
average wage, teaching status 1, and teaching status 2) for 
the long-term psychiatric hospitals studied. 
The coefficient R for this step-wise regression anal- 
ysis is R = 0.91 (Table 7) which is significant at .01 
level with F = 325.95 at 5 and 159 degrees of freedom. The 
null hypothesis should therefore be rejected. There does 
exist a statistically significant multiple correlation be¬ 
tween the dependent variable and one or more of the inde¬ 
pendent variables which were tested, which cannot be at¬ 
tributed to chance alone. 
The estimating equation at the 5th and final step of 
the regression was: 
Yc=-5.9571-(.0014)X1-(.039l)X2 + (.0365)X3 + (1.0794)X4+(1.1119 )X5 
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where Yc = average cost per admission 
X1 = Bed size 
X2 = occupancy 
Xg = length of stay 
X4 = average wage 
X5 = staff per census. 
The two teaching status variables were not entered 
into this regression, because they did not attain the re¬ 
quired significance level, and therefore are considered 
unimportant in contributing to point estimates of the de¬ 
pendent variable as determined by the regression equation. 
The solution values (b's) for the regression equa¬ 
tion are contained in Table 8 along with the standard 
errors for b, the calculated BETA values and the F levels 
for each regression coefficient. The order of importance 
of each independent variable's contribution to the re¬ 
gression equation, as determined by both the BETA and F 
values, is: length of stay, followed by average wage, 
followed by bed size, and ending with staff per census. 
With a required significance level of 2.21< F^^ (2.29, 
the F value for occupancy (F = 1.58) was not statistically 
significant. 
The interpretation of the b values is that two psy¬ 
chiatric hospitals (in this case), who differ by only one 
unit on the value of one of the predictor variables, have 
predicted costs per admission that differ by the amount of 
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the b value. Thus two hospitals which are the same in all 
respects except for, let us say, wage (all the other inde¬ 
pendent variables are held constant), would be expected to 
differ by $1,079 (1.0794 rounded) in cost per admission 
for each $1,000 difference in average wage. Similarly, 
two hospitals which differed only with respect to staff 
per census would be expected to differ by $1,112 (1.11194 
rounded) in cost per admission for each additional staff 
person per census. The negative value of the Y-intercept 
(-5.95711) indicates that when predicted on the basis of 
the independent variables alone, cost per admission is, 
on the average, overestimated by $5,957. 
The standardized partial regression coefficients 
(BETA values) allow comparison of the relative impact of 
each of the independent variables, with the largest abso¬ 
lute beta values having the largest impact on the value of 
the dependent variable. The meaning of each beta value is 
that a difference of one standard deviation (Table 9) on a 
given independent variable is expected to be associated 
with beta standard deviations difference in cost per ad¬ 
mission (other things being equal). In this study, one 
standard deviation of bed size is 739 beds; two psychiatric 
hospitals differing (only) in bed size by this amount would 
be expected to differ by BETA - beds x standard deviation - 
cost per admission = .081 x 739 = $59.86. 
The standard errors of the b values and the partial 
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F values enable significance testing and confidence inter¬ 
val estimation for the b values. For example, the F value 
for beds is 8.24 which can be compared with a critical F 
value with 1 and 158 (n-k-1) degrees of freedom (F = 
. 05 
3.92) which indicates that it is statistically significant. 
The significance of each variable is summarized in Table 8. 
A confidence interval can be calculated for the b 
value as follows: 
Confidence Interval (b) = b ± t Q25 [Std Err (b)] 
The confidence interval for the b value of beds is: 
.0014 - 2.045 x .0005 = .0004 - .0010 
giving a low value of .0004 and a high value of .0024. 
This is usually expressed in the form of a range state¬ 
ment: .0004 - b - .0024. Confidence intervals for each 
of the respective b values are listed in Table 10. 
The standard deviation of cost per admission before 
developing the equation is $12,856. The standard errors 
for the five steps are $5,087, $4,153, $3,978, $3,900 and 
$3,893. The ratio of the minimum standard error (Step 5) 
gives a rough indication of the amount of improvement in 
the error with which a prediction is made. In this case 
the standard error is approximately thirty percent of the 
standard deviation, which indicates a substantial gain in 
the accuracy of prediction. 
The following is a summary of the statistical results 
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1. The regression equation is: 
YC=-5,9571_(•0014>xi"(*0391)X2+(.0365)X3+(1.0794)X4 
+(1.1119)XC 
o 
2. The regression equation is statistically significant at 
all five steps (one-tailed test). See Table 13. 
3. The total amount of variance explained by the regression 
is approximately 91 percent (R2 = 0.9111). 
4. The b values are: 
Length of Stay 
1^ 
Staff per census 
^Bed size *0014, ^Occupancy 
.0365, b. = 1.0794, 
’ Average wage ’ 
= 1.1119. 
-.0391, 
5. Except for occupancy, the b values are all statistically 
significant (different from zero) at the .05 level of 
testing. The minimum standard error of the regression 
equation (3.8926) was reached at Step 5. This value is 
approximately thirty percent of the standard deviation 
of the dependent variable (12.8556), indicating a marked 
improvement in the accuracy of prediction. 
6. With R = 0.9189, length of stay explains 84.4 percent 
of the variance of cost per admission and is the most 
important independent variable in this regard. 
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7. For this regression, there appear to be no problems of 
multicollinearity. 
Discussion of Results 
The average expense per psychiatric admission for all 
of the hospitals in the study was $12,510 with an unusually 
high standard deviation of $12,856 (Table 9), indicating a 
very large degree of variation from hospital to hospital. 
In attempting to explain the nature of this variation, five 
independent variables together accounted for approximately 
91% of the total observed variation, with an R value of 
o 
0.9545 and an R of 0.9111 at step 5 in the regression 
(Table 11). 
Average length of stay was the first independent vari¬ 
able entered into the regression. It had the highest simple 
correlation (R = 0.9189) with cost per admission as well as 
the highest significance level (F = 884.43). As a single 
explanatory variable it accounted for approximately 84 per- 
o 
cent (R = 0.8444) of the observed variation in cost per in¬ 
patient psychiatric admission. 
Since this independent variable did not exhibit appre¬ 
ciable correlation with any of the other independent vari¬ 
ables, the issue of collinearity is not considered to be a 
major limiting factor in this associative relationship 
(Table 12). While this is not wholly unexpected in terms 
of a significant association, the extent or importance of 
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the association is somewhat surprising. In similar step¬ 
wise regression studies involving short-term general hos¬ 
pital data, the association of these two variables, while 
significant, has not been nearly as strong. In one 
such study in Canada, length of stay explained only about 
31 percent of the cost per admission. Other important 
contributing variables in that study were laboratory tests, 
x-ray examinations, physiotherapy treatments and alike. 
The aggregate amount of variance which was explained was 
slightly less than 71 percent, with the laboratory, x-ray 
and physical therapy components contributing some 21 per¬ 
cent to the cost per admission variations. 
The possibility that there may exist a marked differ¬ 
ence between general and psychiatric hospitals in terms of 
explaining variations in costs per admission is central to 
the objectives of this study. As was pointed out earlier, 
this apparent improvement in the predictability for psy¬ 
chiatric hospitals fits well with the initial assumption 
that case variation, at least in terms of resource con¬ 
sumption and intensity of treatment, is much less prevalent 
in the treatment of long-term psychiatric patients than in 
the treatment of patients in short-term acute hospital fa¬ 
cilities. This is particularly true with respect to the 
many costly clinical diagnostic procedures which are common 
in acute care hospitals, that is, laboratory tests, radio- 
logic exams, and the like, but have only limited application 
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in the treatment of psychiatric patients. Similarly the 
extensive range of treatments in acute care hospitals, 
which extend all the way from routine one-day obstetrical 
admissions up to and including the extremely complicated 
treatments in intensive care, cardiac care, renal dialysis 
and rehabilitative units of general hospitals, are seldom 
performed in long-term psychiatric settings. 
It would therefore seem reasonable to expect that there 
are fewer major service variables which impact significantly 
on the observed variations in costs per psychiatric admis¬ 
sion. Similarly, if this is indeed the case, the length of 
stay variable would take on additional importance in ex¬ 
plaining the variations. The correlation results obtained 
2 
in this study bear this out quite dramatically with an R 
of 0.84 for the length of stay variable which was highly 
significant at the .01 level (F = 884.43). 
This finding would seem to have particular relevance 
with regard to current activities in regional planning for 
psychiatric services, inasmuch as one easily measurable 
variable appears to impact so significantly on this measure 
of operating costs. According to these findings and the re¬ 
gression equation which will be discussed later, efforts to 
reduce lengths of stay in psychiatric hospitals are likely 
to result in appreciable reductions in costs per admission. 
This likelihood, for instance, would seem to be much more 
pronounced than would be the case for reducing lengths of 
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stay in non-psychiatric hospitals. 
While this observation might at first seem somewhat 
inconsistent, bear in mind that the cost of care in short¬ 
term general hospitals usually becomes less and less as 
length of stay increases. This is attributable to certain 
characteristics of acute care treatment whereby the costs 
of initial diagnostic assessment, clinical intervention, 
and post intervention recovery are all incurred within a 
relatively short time after admission. Costs then fall 
markedly until the time of actual discharge. Consequently 
efforts to reduce length of stay for these patients would 
not impact dramatically on the total cost per admission 
simply because the major costs have already been incurred 
within the first few days of admission. 
As one investigator (20:138) has described this 
absence of association: 
Average cost per patient treated at 
constant quality is very little affected 
by reductions in the length of patient 
stay, because the cost of the more in¬ 
tensive treatment required to achieve 
reductions almost completely offsets any 
economies. 
For long-term psychiatric patients, however, this is 
n 
clearly not the case. The very high R value associated 
with length of stay indicates that there is not nearly the 
extent of cost variation associated with current psychi¬ 
atric treatment modalities. This would indicate basically 
that from a cost-incurred standpoint, the earlier days of 
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hospitalization are not very different from the final days 
of admission. Given the absence of costly diagnostic and 
intervention procedures for this type of illness, this 
finding is consistent with, and confirms, what might nor¬ 
mally be expected, particularly as it relates to length of 
stay projections. 
It might be remembered that recent PSRO efforts to 
reduce the level of Medicare payments to short-term general 
hospitals implicitly assumed that this kind of relationship 
existed in the acute care setting and concentrated its ef¬ 
forts on cutting down lengths of stay only to find out after 
several years of experience that aggregate costs were not 
appreciably effected. Yet as early as 1965, contrary evi¬ 
dence had been reported: 
In both medical and hospital thinking, 
there is widespread emphasis on shorter 
stay as a means of overcoming the rising 
costs of treatment. This apparently log¬ 
ical policy is clearly invalid, however, 
if the results of this study are correct. 
To doctors, administrators and patients 
alike, shorter stay has always appeared 
to be a direct and obvious economy, 
largely because hospital output is con¬ 
ventionally measured and priced in units 
of daily bed occupancy rather than com¬ 
plete courses of treatment. This logical 
impression would be quite valid if reduc¬ 
tions in stay occurred quite simply through 
the improvements in efficiency and basic 
medical knowledge, which were probably the 
most important factors during the first 
half of this century, and which involve no 
additional costs at all. But the results 
obtained here suggest that with the present 
state of medical knowledge and techniques, 
overall reductions in the average length of 
patient stay involve considerably additional 
expense (20:144). 
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This strategy has since been abandoned in favor of a 
more theoretically sound approach, that is, curtailing en¬ 
tire admissions in favor of alternative treatment settings. 
While unsuccessful in the general hospital setting, the 
findings here would suggest that the initial PSRO approach 
would have considerably more merit if applied to long-term 
psychiatric hospitals. A reduction in length of stay here 
would have a much more pronounced effect on reducing the 
average cost per admission. 
This finding is further supported by the lack of 
association of length of stay with expense per patient day 
which was tabulated separately in a similar step-wise re¬ 
gression analysis. In this instance the partial correla¬ 
tion of length of stay with expense per patient day, con¬ 
trolling for staff per census, average wage and bed size, 
was only 0.07 and was not significant at the .05 test level. 
This would imply that irrespective of how long a psy¬ 
chiatric patient were hospitalized, the average cost per 
day would remain fairly consistent. It can thus be logi¬ 
cally concluded that reductions in the length of stay would 
reduce the total cost per admission somewhat proportionally. 
p 
The extremely high R reported here between cost per admis¬ 
sion and length of stay (R2 = 0.8444) is highly compatible 
with this conclusion. 
In this regard, however, an important note of caution 
should be made. Significant reductions in length of patient 
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stay without appropriate aftercare might well be accompa¬ 
nied by increases in recidivism. Currently the literature 
is inconclusive as to the predictable extent of this rela¬ 
tionship, but one authorative source (8) has estimated that 
about one-half of the patients released from long-term psy¬ 
chiatric hospitals are readmitted within a year of discharge. 
This study goes on to say that between half and three-fourths 
of the readmissions could have been avoided if comprehensive 
facilities had existed. 
In 1974 a New York study estimated that the annual 
costs per psychiatric inpatient admission were approxi¬ 
mately $11,250 (75). During this same period, the cost of 
alternative outpatient and aftercare in New York was $531 
per person per year. While deinstitutionalized patients 
frequently received SSI payments of some $2,628 per year, 
the potential economic advantages of community-based care 
are impressive, even after taking the additional social 
security payments into consideration. 
A similar cost-benefit analysis in 1976 estimated that 
about $20,800 per person could be saved over a ten-year pe¬ 
riod provided that deinstitutionalized patients had access 
to comprehensive and continuing care in a therapeutic com¬ 
munity setting (69). Unfortunately recidivists were drop¬ 
ped from this analysis as were clients who were deemed 
likely to be reinstitutionalized because of inadequacies in 
the community services system. Given the potential extent 
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of the recidivism issue (8), these estimates are far from 
conclusive and will require much additional refinement. 
these studies, however, reinforce the impor¬ 
tance of institutionalized length of stay as a major deter¬ 
mining factor in the economic aspects of psychiatric care. 
The results here confirm this notion and add a quantitative 
dimension as an estimate of its importance. 
The second most significant variable introduced into 
the regression analysis was average wage. This independent 
variable increased the R2 to 0.8969, or by about 5.25 per¬ 
cent. It, too, was highly significant at the .01 level 
(F = 704.76). Here again, this finding would seem quite 
consistent with empirical reasoning, inasmuch as wages have 
such a direct bearing on operating costs. However, it also 
holds true that there are numerous other factors which also 
affect operating costs and thus contribute to the overall 
cost per admission. So while this relationship to the de¬ 
pendent variable might seem fairly obvious, a more important 
concern would be the nature or extent of the relationship. 
The wage variable was entered at the second step of 
the regression following average length of stay. Once 
length of stay had been entered, the partial correlation of 
wage with cost per admission, holding length of stay con¬ 
stant, was R = .581 indicating that approximately 34 per¬ 
cent of the variation in cost per admission could be at¬ 
tributable to wage variations after controlling for any 
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influence by the length of stay variable. Both the extent 
and the direction of this association are consistent with 
anticipated findings, given that aggregate wages comprised 
approximately 70 percent of total operating costs for the 
hospitals in this study. 
In similar regression analyses concerning short-term 
general hospitals (14) the average wage variable was con¬ 
sidered to be an important determinant of hospital costs. 
The extent of influence was more difficult to determine, 
however, since the author elected to incorporate this 
factor into the dependent variable (total costs) rather 
than include it separately as an independent variable. 
Because total costs is not the primary variable of interest 
in the present psychiatric hospital study, the average wage 
variable has been treated separately as a contributing in¬ 
dependent variable. 
The positive regression coefficient for this variable 
in the regression equation (1.0794) would indicate that a 
$1,000 increase in average wage will result in a $1,079 
increase in the average cost per admission, assuming all 
other variables are held constant. It was of particular 
interest to note whether higher average wages would influ¬ 
ence staff intensity which in turn would reduce length of 
stay. This is clearly not the case, as is demonstrated by 
both a positive regression coefficient (resulting in a 
higher cost per admission) as well as by a very low Pearson 
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coefficient (0.0734) between average wage and length of 
stay. The likelihood here is that higher wages would tend 
to restrict staffing intensity (such as would happen with 
a fixed budget) rather than to attract additional person¬ 
nel. With the rigidity of state budgetary procedures being 
what they are, this finding is not too surprising, that is 
to say, better wages do not lead to higher staffing which 
in turn leads to reduced lengths of stay. 
Unfortunately, available data did not allow for exist¬ 
ing variations in staff skill-levels. This would help to 
standardize somewhat the staff per census variable which 
has been reported in standardized personnel units without 
regard to skill-levels. The reasonably small standard 
deviation ($2,206) in average wage, however, suggests that 
variations in skill-level (as reflected in higher wages) 
from one long-term hospital to another are not appreciably 
high. The availability of more detailed skill-level data 
would be useful if further refinements of this and other 
related variables are to be achieved in the future. 
The next independent variable, staff per average daily 
census, entered the regression at step three and increased 
the cumulative R2 from 0.8969 to 0.9060. It was also signif¬ 
icant at the .05 level with an F value oi 15.54. Initially 
it was suspected that a problem of multicol1inearity might 
exist with regard to this variable, inasmuch as it was an¬ 
ticipated that staff per census would have a more important 
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influence on explaining variations in cost per admission. 
A closer examination of the regression output, however, 
demonstrated both an absence of appreciable simple corre¬ 
lation with the other independent variables (Table 12), 
as well as an acceptably high tolerance level (0.77783) 
before being entered into the regression at step three. 
Based on these two criteria the influence of collinearity 
was rejected. 
While staff per census and cost per admission would 
logically seem to move in the same direction and at a rea¬ 
sonably proportional rate (the more staff the more direct 
expense), the absence of such comparability required closer 
evaluation. A more probable explanation of the modest con¬ 
tribution of staff per census as an explanatory variable is 
2 
its inverse simple correlation with length of stay (R = 
-0.3366), which indicates that hospitals with more inten¬ 
sive staffing tend to have shorter lengths of patient stay. 
Thus while increased staffing is more expensive initially, 
the associated decrease in overall length of stay vitiates 
much of this initial expense. The staff per census vari¬ 
able would therefore seem to be much more closely associ¬ 
ated with cost per patient day than it would be with cost 
per admission. 
This explanation was further explored from two differ- 
ent perspectives. First, staff per census was correlated 
with expense per patient day. As was anticipated, there 
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was a high (R2 = 0.8189) and significant (F = 736.90) asso¬ 
ciation between these two variables. Secondly, the partial 
correlation of staff per census with cost per admission was 
more closely reviewed, after controlling for the length of 
stay variable. Having controlled for length of stay, both 
the size and direction of the correlation changed dramati- 
cally, as well as its level of significance (R = 0.42976, 
F = 36.70). These findings thus suggest that increases in 
staffing costs are appreciably offset by reduction in the 
length of patient stay. The ultimate value of this offset 
would seem to hinge largely on whether patients who are 
subject to more intensive staffing are less likely to be 
readmitted to the hospital at a later date. Available data 
in this regard are unfortunately less than adequate at the 
present time. There is some degree of anecdotal evidence, 
however, which would indicate that this may indeed be true 
(35, 36). Further research in this area is needed. 
The hospital size variable presented a number of in¬ 
teresting insights. It was entered at step four in the re- 
gression analysis and increased the R slightly from 0.9060 
to 0.9102 (Table 7). The Pearson coefficients for bed size 
were positive with regard to length of stay (R = 0.4257) 
and cost per admission (R = 0.2626), and negative with 
staff per census (R =-0.4367). This suggests that larger 
hospitals tend to have longer lengths of stay as well as 
higher costs per admission. Since these latter two 
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variables have been demonstrated to be closely related, 
this observation is quite consistent. This is equally 
true with regard to the observed inverse association of 
bed size with staff per census. Larger hospitals would 
appear to have less staff which is also related to longer 
lengths of stay, which in turn is related to higher costs 
per admission. 
What is particularly noteworthy is the change in corre¬ 
lation of bed size with cost per admission once length of 
stay is held constant. The partial correlation changed from 
0.2626 to -0.3602 which reaffirms the marked influence that 
length of stay has on the cost variable. If length of stay 
were indeed to remain constant, then hospital size would 
exhibit some economies of scale. However since length of 
stay tends to move in the same direction as hospital size 
(the larger the hospital, the longer the lengths of stay), 
no such economies actually are achieved. The regression co¬ 
efficient at the fifth and final step in estimating the re¬ 
gression equation was only -0.0014 (Table 11). This would 
indicate that an increase in average bed size of, let us 
say, 25 percent (from 958 beds to 1,197 beds) would de¬ 
crease cost per admission by only $334 or by 2.6 percent. 
This apparent lack of appreciable economies seems to be re¬ 
lated to the direct and overriding association of bed size 
with length of hospital stay. 
This result is similar to that which was obtained in 
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another study (93) which controlled for case mix in 176 
acute care California hospitals. Here the author concluded 
that, When case mix is controlled, unit cost appears to be 
unrelated to size." Since case mix was expected to be much 
less of a limiting factor with regard to psychiatric hos¬ 
pitals, to some degree there already exists a control for 
case mix, and the results are thus consistent. 
The policy implication here is that while very large 
psychiatric hospitals were originally initiated because of 
expected economies of size, such economies are now scarcely 
present and quite possibly could be negative if travel costs 
were taken into consideration. Smaller hospital units lo¬ 
cated closer to family and support groups (57) would not 
seem to raise appreciably the expected costs per admission. 
The salutary effects of greater family proximity might even 
outweigh the scant economies which seem to be related to 
hospital size. 
Occupancy was the final independent variable which was 
entered in the multiple regression analysis. Its contribu¬ 
tion to the final R2 was negligible (0.0009), and the nega¬ 
tive regression coefficient failed to attain significance 
at the .05 level (Table 7), indicating that this is not a 
reliable variable in explaining variations in psychiatric 
costs per admission. The initial simple correlations of 
occupancy with the other independent variables were all 
quite modest and it was therefore hoped that this variable 
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would demonstrate a clear and unconfounded relationship 
with the dependent variable. However, after controlling 
for the other variables, a significant relationship still 
failed to emerge. 
In order for occupancy to be a determining factor with 
regard to cost per admission it was expected that very high 
occupancy rates would tend to exert pressure for shorter 
lengths of stay and thus reduce the overall cost per admis¬ 
sion. Similarly, if occupancy rates were very low, it 
might be expected that lengths of stay would tend to in¬ 
crease in order to justify prevailing staffing levels. In 
both instances an inverse relationship of occupancy with 
cost per admission would exist. 
An equally plausible argument, however, could be made 
in quite the other direction. With higher levels of occu¬ 
pancy it might be argued that there would be insufficient 
staff to care for patients. This would tend to prolong 
lengths of stay and result in higher costs per admission. 
For hospitals with lower occupancy rates, more intensive 
patient to staff contacts could similarly lead to shorter 
lengths of stay and therefore promote lower costs per ad¬ 
mission . 
The fact that no significant relationship could be 
found in this area suggests that there is no consistent 
association, and that what might be taking place at one 
hospital may be substantially different than at another. 
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Such inconsistencies might well cancel each other out with 
no discernible pattern of association. 
In short-term general hospitals, one study (93) found 
an inverse relationship between occupancy and cost per ad¬ 
mission, while another (54) found no association of cost 
per case with either occupancy or the square of occupancy. 
The many complexities associated with this variable would 
indicate a need for more detailed research. 
Neither of the two teaching status variables was sig¬ 
nificant in explaining variations in cost per admission. 
The first dummy variable, which was designated DUM 1, in¬ 
dicated whether or not a hospital had interns and residents 
on its respective staff. In acute care general hospitals 
this factor has had a significant association with higher 
costs (14), presumably because of the high intensity of 
treatment and use of expensive resources which frequently 
take place in teaching hospitals. The absence of such ex¬ 
pensive resources and the nature of current psychiatric 
treatment is apparently such that a similar relationship 
does not hold true for long-term psychiatric hospitals. 
There is essentially no association between higher costs 
per admission and teaching status at the significance level 
which was measured. 
A DUM 2 variable was also introduced as a means of 
distinguishing medical school affiliated teaching programs 
from those which had no affiliation. Here, too, this 
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variable failed to attain a level of significance in ex¬ 
plaining cost per admission variations. Apparently those 
programs which do have medical school affiliations are not 
much different from those which do not when it comes to ex¬ 
erting measurable influence on overall costs. Virtually 
all of the Pearson coefficients for these two variables 
with the other study variables were unremarkable (Table 12). 
Summary 
By far the most significant finding of this study is 
the extremely high degree of variation in cost per psychi¬ 
atric admission which is explained by the length of stay 
2 
variable (R = 0.84). The relatively low contribution of 
the staffing variable (adding only about one percent), 
while somewhat surprising, is partially explained by the 
. o 
inverse correlation of staff with length of stay (R = 
-0.34), indicating that hospitals with higher staffing 
ratios tend to have shorter lengths of stay and therefore 
lower average costs per admission. These two factors ap¬ 
pear to work in opposite directions simultaneously. Higher 
staff ratios lead to higher average costs, and higher staff 
ratios also lead to shorter lengths of stay, which lead to 
lower average costs; nevertheless, the length of stay fac¬ 
tor in this instance is clearly more significant and over¬ 
riding. 
The importance of the wage variable, which added 
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slightly more than five percent to the final R2 was not un¬ 
expected, particularly insofar as such a light proportion of 
total operating costs (70 percent) in psychiatric hospitals 
is attributable to payroll expenses. Thus, wage rates af¬ 
fect both cost per patient day as well as cost per psychi¬ 
atric admission. 
The relatively small impact of bed size on cost per 
admission was somewhat unexpected, particularly since the 
initial impetus for establishing very large psychiatric 
hospitals was largely motivated by cost considerations 
(8:47). The results here indicate that there is very lit¬ 
tle association between hospital size and average cost per 
admission, a finding with clear policy implications. 
In the earlier days of institutionalized psychiatric 
care which was mostly custodial in nature, there no doubt 
were considerable economies to be gained by spreading 
fixed overhead over large number of hospital beds. Now 
that treatment has become more therapeutically oriented, 
the direct relationship between increased staffing and 
shorter lengths of hospital stay would seem to indicate 
an area of greater economic potential than would the old¬ 
er assumptions regarding very large psychiatric hospitals. 
Although custodial care in large psychiatric institutions 
may appear to be more economical in terms of short-term 
expenditures, the long-term social costs are likely much 
higher than those associated with smaller and more 
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therapeutically oriented hospitals. In this regard, the 
importance of adequate community-based aftercare cannot 
be understated (10,76,85). 
The lack of significant association of occupancy with 
cost per admission is very likely an indication of the im¬ 
proved staffing measures which have been taken with regard 
to psychiatric patients. If there should develop in the 
future a clear inverse relationship between these two vari¬ 
ables, changes in staffing patterns should be carefully 
scrutinized for appropriate standards. 
With the increasing pressures to transfer staffing 
positions from hospital to community services, careful an¬ 
alysis needs to be made in both treatment settings as to 
the incremental benefits attributable to increased staff. 
The results here indicate that increased staffing is assoc¬ 
iated with shorter lengths of hospital stay. It would seem 
important to demonstrate similar benefits in community set¬ 
tings before staff transfers are made. 
The benefits of teaching programs and medical school 
affiliations in psychiatric hospitals generally have been 
taken for granted. It is encouraging to note that there 
appears to be no significant increase in cost per admission 
associated with either of these factors. With the mounting 
pressures on available mental health resources, additional 
study is needed in order to evaluate more precisely the 
costs and benefits of such programs. 
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Regression analysis similar to that which has been 
used in this study has been utilized in the past to dis¬ 
tinguish between efficient and inefficient acute care hos¬ 
pitals (54). While this approach is still incomplete in 
terms of allowing for qualitative differences and individ¬ 
ual hospital attributes, it does indicate promising poten¬ 
tial as an objective methodology for identifying general 
areas of deviant performance. In this sense, the estab¬ 
lishment of quantitative norms and statistical deviation 
limits can serve as a research tool to focus attention on 
important performance issues such as unexplained costs and 
marked irregularities in lengths of hospital stay. Unique 
or subjective differences can then be introduced as further 
explanatory data which, along with the quantitative norms, 
should provide useful criteria for planning and decision 
making purposes. 
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